As social scientists, we know that suicide and suicidal behavior are relatively common in clinical practice. The prevalence of suicide in this country has generally remained stable across all ages over the last several years. Between 30,000 and 31,000 Americans kill themselves annually (Maris, Berman, & Silverman, 2000) , yielding a rate of approximately 12 individuals per 100,000 (Sommers-Flannagan & Sommers-Flannagan, 1999 ) and making suicide the eighth leading cause of death in this country (U.S. Public Health Service, 1999) . Recently, there has been a rise in adolescent suicides in the United States, making suicide the third leading cause of death for those between the ages of 10 and 24 (Waters, 2000) . Among males 15-24 years of age, the suicide rate has had an average increase of 100% each decade over the past 4 decades in the United States and currently stands at double the rate of the total population (nearing 24 individuals per 100,000, making this one of the highest risk groups for suicide in the world; Hendin, 1995; Sentell, LaCroix, Sentell, & Finstuen, 1997) .
The frequency of suicide in the general population is reflected in the U.S. military's active duty personnel (Helmkamp, 1995; Helmkamp & Kennedy, 1996) . It was either the first or second leading cause of death among the U.S. Army, U.S. Navy, and U.S. Air Force (USAF) until 1999, when it became the third leading cause of death (O'Carroll et al., 1996 ; "Suicide Prevention Among Active Duty," 1999). Currently, the Air Force's Office of Special Investigations and the Force Health Protection and Surveillance Branch of the Air Force Institute for Environment, Safety, and Occupational Health Risk Analysis track, monitor, and report suicide trends and identified risk factors for the USAF's active duty population. This is accomplished using the Suicide Event Surveillance System (SESS). The SESS is a secure, Web-based epidemiological database application.
In the past 5 years there has been a decreasing linear trend in active duty USAF suicides. According to the annual reports of the USAF Office of Special Investigations (1998, 1999, 2000) , the rates of active duty suicides for 1996, 1997, 1998, 1999, and 2000 were 12.4, 12.1, 9.4, 5.6, and 8.5 per 100,000, respectively (this represents a 33% decline in the last 5 years). This rate of decline was not matched by other U.S. military services over the same period of time (Litts, Moe, Roadman, Janke, & Miller, 2000; "Suicide Prevention Among Active Duty," 1999) . The results of the USAF's suicide-prevention efforts prompted President Clinton to expand and implement similar prevention programs among the other U.S. military services during the first-ever White House Mental Health Conference (U.S. Department of Defense, 1999) .
Although the research literature is replete with identified risk factors, practice guidelines, and risk-management tools, it is difficult to know which of the many variables evident in an individual's clinical presentation are most salient to his or her individual suicide risk. Several authors have previously created prediction models of suicidal behavior, usually through the use of clinical experience and descriptive demographic profiling (Clark & Fawcett, 1992; Orbach, 1997; Peruzzi & Bongar, 1999) . Few efforts have been made to empirically validate these models (Brown, Beck, Steer, & Grisham, 2000; Holmes, Mateczun, Lall, & Wilcove, 1998) . Brown et al. (2000) recently conducted a massive study that is one of only a handful of empirical efforts to identify and predict suicide risk factors. Their work was substantial in depth and scope (20 years of data and nearly 7,000 patients), as well as prospective in design. The authors used an outpatient sample that provides greater generalizability of their findings than most other studies (which usually rely on inpatient samples). 
The USAF Suicide Prediction Study
In the current study, we examined Brown et al.'s (2000) empirically validated model of suicide risk factors and applied it to a military sample. The goals of this approach were to (a) determine the adequacy of an empirically validated model of suicide prediction as a population-specific practice guideline that could be used by clinicians practicing within a USAF or another military setting, (b) differentiate characteristics in active duty members that distinguish those who attempt suicide but do not complete it from those who complete their suicides, and (c) empirically validate the multivariate relationship that may underlie suicide attempt and completion in the USAF as well as current clinical assumptions regarding the typical profile of active duty USAF members within each of these identified groups. Other variables considered to be potentially predictive of suicide risk not incorporated in Brown et al.'s model were evaluated following the multivariate analyses.
Subjects included in the analyses consisted of 1,265 individuals identified through the SESS database as having completed or attempted suicide while serving on active duty (USAF) during 1997 through 2000. The data used in the analyses were limited to information routinely obtained during the SESS tracking process. These data include a wide array of military specific, demographic, and clinical variables and are typically obtained immediately following any suicide attempt or completion by an active duty Air Force service member (see Tables 1 and 2 ). The data were obtained from standardized entry forms that were completed by trained trusted agents at the time of the emergency evaluation (in the case of suicide attempts) or during the investigation of a completed suicide. These agents are mental health professionals or trained criminal investigators who ensure that the proper data are collected and entered into the SESS database in a timely manner. Substantial security measures are maintained in this process to ensure that this information remains private and confidential.
All data included in our analyses were coded by case number and appropriately "sanitized" (names, social security numbers, or other identifying variables were removed). The bulk of the data used in this study were coded in the SESS database as simple logical operands, indicating a yes-no answer to queries in the entry form. Descriptive variable frequencies were analyzed with the chi-square test of proportional difference as a means of testing for statistical significance between variables (Ferguson & Takane, 1989) . A logistic regression was used to examine the differences between those who completed suicide (completers) and those who did not (noncompleters), and a multiple regression/correlation (MR/C) analysis was used to accomplish the objective of an approximate replication of the Brown et al. (2000) results in an active duty USAF sample (Tabachnick & Fidell, 2001) .
Because of missing data and in an attempt to conform insofar as possible to the Brown et. al. (2000) analyses, we collapsed and combined several variables within similar domains. The variables used in the analyses consisted of the following: history of mental health disorder/treatment (a combination of the variables regarding receipt of mental health services and/or those regarding diagnosed conditions; this corresponded to a combination of the Brown et. al. variables of major depressive disorder and bipolar disorder, made necessary because the SESS assesses only the presence of nonspecific mood disorders); history of substance abuse disorder/ treatment (a combination of the variables regarding receipt of substance abuse services, presence of alcohol abuse, illegal drug abuse, and/or prescription drug abuse); work problems (a combination of the variables of military legal or administrative problems, job loss, and work problems); history of previous attempts to harm self (previous nonfatal self-injurious attempts); and increasing age (calculated chronologically on the basis of date of birth). These combinations were derived rationally; factor analytic procedures were deemed unnecessary given that the variables were considered to have face validity by coders who completed the forms and given that the forms themselves were data collection tools, not measurement tools.
During the MR/C analysis, all categorical variables were coded according to procedures outlined in Cohen and Cohen (1983) . For both multivariate prediction equations, variables were entered in stepwise fashion. For the logistic regression, completion status was used as the criterion variable, with the combined variables above used as predictor variables in the equation. For the MR/C replication of the Brown et. al. results, the combined variables above were used to predict severity of suicide attempt (with completion considered most severe). The statistical analysis procedures were performed with the Statistical Package for the Social Sciences 10.0 software (SPSS; 1999).
There was initial concern about the extent of incomplete cells in the data set. The logistical regression began with a sample size of 1,265, but incomplete data caused 704 cases to be rejected (final N ϭ 561). These incomplete data cells involved those in which an entire set of the combined variables were left blank in the database. For example, a blank cell for history of mental health disorder/ treatment would mean that the SESS had blank cells for all of the component variables that made up our combination. Such blank cells in the SESS indicate that the data were not complete rather than that the variable was not present. Given the categorical nature of the data, estimations of missing values were deemed inappropriate.
Results and Discussion Table 1 presents the demographic characteristics of the sample. Table 2 reflects many of the SESS variables and their frequencies of occurrence among completers and noncompleters. Several variables emerged with statistically significant differences in frequency on the basis of these observations. The meanings of those differences are discussed in the following section.
Brown et al.'s (2000) Model and the USAF Sample
During the MR/C analysis, age and work problems were found to describe a statistically significant predictive model of severity of suicidal behavior, F(2, 530) ϭ 12.85, p Ͻ .01 (adjusted R 2 ϭ .04). No other variables (substance abuse/use, mental health disorder/ treatment, or previous attempts at self-injury) contributed a statis-tically significant amount of variance to the stepwise model. In this sample, greater age of the individual predicted more medically severe suicidal behaviors. This is not surprising; the literature on the relationship between age and suicide attempt versus completion is very consistent. Not only the MR/C but also the analysis of the data frequencies in this sample were consonant with this general research finding. Interestingly, the predictive relationship between work problems and severity of suicidal behaviors was an inverse one. This would indicate that those individuals who had recently experienced work-related problems were likely to have less medically severe suicidal behaviors. This would seem to contradict the general idea that job stress is a predictor of suicide, as well as the data from this sample that indicated an association between legal/administrative problems (which in a military environment are usually indistinguishable from work problems) and completed suicide.
It should be acknowledged that the overall amount of variance explained in this analysis was small, as were the strengths of the component variable beta weights. It is therefore possible that the overall effect size, although statistically significant, is too small to be of practical use. Also, the variables in the study were highly correlated with each other. As this was a stepwise procedure, age had the strongest predictive power and may have "consumed" the variance described by the other variables (in informal analyses in which each of the other variables was forced into the equation before age, age remained a predictor in the final solution). Nevertheless, it remains possible that each of the variables of the study comprises some component of another variable with a better predictive relationship to severity of suicidal behavior.
Predicting Suicide Completers Versus Noncompleters
The logistic regression yielded a significant model of the prediction of those who would complete suicide versus those who would not complete suicide. The overall model was significant: 2 (7, N ϭ 561) ϭ 23.80, p Ͻ .0012 (Cox & Snell regression model, R 2 ϭ .04). The classification ratio for completers versus noncompleters from our predictor variables was 97.5% accurate overall. The only variable individually predictive in the model was history of mental disorder/treatment, suggesting that noncompleters were more likely than completers to have been identified by mental health service providers (␤ ϭ Ϫ1.26, p Ͻ .044).
This result is especially interesting given the findings from the MR/C, which failed to support mental health disorder/treatment as a significant predictor of severity (in the MR/C, a completed suicide was classified in the highest category of medical severity). The implications from this finding are provocative. It has been asserted in the research literature that completers and noncompleters actually represent two distinct groups (not a continuum of severity). The differences between these groups may have to do with help-seeking behaviors, intensity or nature of psychological distress, or some other yet unidentified factor. It may be that mental health counseling is (as we suspect) often successful in deterring suicide, and thus those who have received services are less likely to complete suicide, compared with those who have not received such interventions. However, mental health interventions do not appear to affect the severity of nonfatal attempts. These findings suggest the possibility that suicide is not really as related to psychological disorder as we think, or that it is its own type of disorder that results in a "failure" to seek help. (Ferguson & Takane, 1989 ). ** p Ͻ .01.
Again, it should be noted that the effect size for the model was very small, and that the beta weight for the mental health disorder/ treatment variable was fairly weak. These facts may limit how useful this information would be in practical decision-making in a clinical setting.
Frequency Relationships Among Individual Variables
Medical severity and victim intent were rated mild (superficial/ self-limited and seeking attention), moderate (required treatment and seeking harm), or severe (likely to be fatal without treatment and seeking death) by medical personnel at the time of the attempt or completion. All of the 122 individuals completing their suicides were rated as having both medically severe attempts as well as intents. Only 26% of the noncompleters were considered to have engaged in medically severe attempts (24% having been rated as severe in their intent).
Men were much more likely to complete their suicides than women, yet women were much more likely to attempt suicide and not complete it than men. Most researchers have associated this link with the method used, men choosing to use firearms at a proportionately higher frequency than women (Maris, 1992; Maris et al., 2000) . Why women consistently choose more varied methods of self-destruction (including some that increase their likelihood of survival) is unclear. Several authors have suggested that this may reflect a difference in women's intent, suggesting that women in general experience a greater degree of ambivalence toward death than men. It has also been suggested that familiarity with less lethal means (and unfamiliarity with more lethal means) could offer an alternative explanation. It should be pointed out that all military members (male and female) must be qualified to fire either a rifle (M-16) or a handgun (9 mm). Nevertheless, the gender difference in attempts and completions continues to hold true in the USAF population, indicating that differential familiarity with firearms is inadequate as an explanation. Other possible explanations that have been put forth are a predisposition toward family duties as the primary care provider for small children and an emphasis on physical appearance and the risk of disfigurement (Maris et al., 2000) .
Very strong relationships existed between the methods used for attempt versus completion. Several researchers (Lester, 1996;  (Ferguson & Takane, 1989 ). * p Ͻ .05. ** p Ͻ .01. Maris et al., 2000) have consistently pointed out the relationship between the lethality of means chosen and suicide outcome (completion or attempt). Those attempting and completing suicide in the USAF are no different. Completers were much more likely to use a firearm (54%) or a method of strangulation/suffocation (24%) than those who did not complete suicide (2% and 3%, respectively). Conversely, noncompleters were much more likely to overdose on medications (58%), poison themselves, or cut themselves (30%) than those completing suicide (5% and 3%, respectively). The findings of this study mirror those in the extant literature.
There was also a significant difference between noncompleters and completers in their respective histories of previous attempt. Consistent with previous findings in the literature, noncompleters are much more likely to have previously attempted to harm themselves than are completers (Lester, 1996; Rudd, Joiner, & Rajab, 1996) . It has been suggested that 15% of noncompleters will eventually complete their suicide. This means that those with a previous suicide attempt history are approximately 1,500 times as likely to complete a suicide in the future as those with no attempt history, assuming an average rate of suicide at 12 per 100,000 (Maris et al., 2000) .
Marital status and current or recent marital difficulties were also found to be significantly different between the two groups. Suicide noncompleters were found to be almost twice as likely to be single (never married, 52%) than completers (27%), whereas completers were much more likely to be married (46%), separated (10%), or divorced (17%). Of those completing their suicide attempt, 99% were currently or recently suffering from difficulties within their marriage. This finding is rather startling when compared with the finding that 55% of noncompleters were experiencing marital discord, and it may in part reflect the relationship between age and marriage. Noncompleters are statistically much younger than those who complete their suicides (62% are 18 -24 years of age), whereas completers are much older (78% are over 24 years of age). This older population that completes suicide is more likely to be married or to have been married than noncompleters, who typically fall between the ages of 18 and 24.
There appeared to be a significant difference in the proportion of individuals using alcohol during their suicide attempt (16%) compared with those using alcohol during their suicide completion (12%). Completers were less likely to be using alcohol at the time of their suicide. This was also true for other substances (including prescription medications). However, completers were more likely to have used illegal substances during the last year than were noncompleters, although they did not use illegal substances as part of their suicide.
According to recent demographic analysis conducted by the USAF (2001), USAF active duty members consist of 74% European Americans, 16% African Americans, and 4% Hispanic Americans. These proportions map nearly identically to noncompleters examined in this study. However, this does not appear to be true when we consider individuals who completed their suicides. The explanation for finding differences in the ethnic group composition may be a reflection of the relationship between age or rank and ethnicity. The USAF has increased its multiracial composition over the last 25 years. Although this rate of increase is reflected in all levels of the military rank structure, the greatest proportion of ethnic minorities entering the USAF is at the junior enlisted level.
For example, 85% of officers are Caucasian, 6% Black, and 2% Hispanic, compared with enlisted members who are 71% Caucasian, 18% Black, and 5% Hispanic. Officers and senior enlisted members are older on average than junior enlisted members and generally reflect the ethnic disposition described above. If one considers the strong relationship between age and suicide completion versus attempt, those who complete suicide would constitute a greater percentage of Caucasians than other ethnic groups when compared with those who do not complete suicide. The differential rate among these groups might disappear when taking into consideration the demographic differences that exist in the military rank structure.
The USAF, like all military organizations, is organized by a hierarchical rank structure ranging from the lowest enlisted airmen (Basic, Airman, First Class, and Senior Airmen, E1-E4) through the noncommissioned (Staff, Technical, Master, Senior Master, and Chief Master Sergeants, E5-E9) and commissioned officer corps (Lieutenants, Captains, Majors, Lieutenant Colonels, and Colonels, O1-O6). Low-ranking enlisted military members have a much greater rate of attempts than those of higher rank (enlisted corps). Just the opposite is true of those who complete their suicide. It appears as if the higher the rank of the noncommissioned officer (the older the member), the higher the risk of suicide completion. It is not clear if this trend holds true for the commissioned officer corps as well (due to insufficient sampling; see Table 1 ). There are likely to be a host of reasons for this finding. The first and most obvious is that there is a greater percentage of military members at lower ranks (younger ages) than at higher ones. The military's power structure resembles an organizational pyramid; the base is quite wide, consisting of many lower ranking (younger aged) military members, and there are fewer at each level of increasing rank and age as you travel up to the top of the organization. Other potential explanations that deserve further research are the extent to which older members choose more lethal means, the extent to which younger members reach out for help more easily, or the extent to which the stressors faced at an earlier age resolve themselves more quickly or more easily than those experienced later in life.
The proportion of individuals who choose to communicate their intent to take their own life is the same among noncompleters and completers (58% and 59%, respectively), although some differences in whom the noncompleter or completer contacted did exist. Completers communicated their intent to family members (21% vs. 13%). Noncompleters were more likely to share this intent with a friend or coworker (19% vs. 14%). The reason for this distinction is unclear. However, it may be possible that noncompleters choose to reveal information about their attempt to individuals who they believe will be more likely to help. In the military environment, there is a significant pressure to bring forth knowledge of a coworker's self-destructive behavior. Whether this reporting comes from a fear of being held responsible for the consequences of the coworkers' behavior, or of the consequences anticipated in failing to report it, or from a genuine desire to facilitate support for their peer is unknown.
Several areas in suicide literature that may have a bearing on issues presented here could not be addressed due to the nature of the data used. Differences have been discerned between first-time noncompleters and those with a history of multiple attempts. Several researchers (Joiner, Walker, Rudd, & Jobes, 1999) have already explored the relationship between individuals who complete, those who are multiple noncompleters, and those who are first-time noncompleters and have suggested that they may not simply represent the same population along a continuum of selfinjurious event history. These groups may instead represent different and distinct populations (Joiner et al., 1999) . Given limitations in the data sample used for the present study, it was not possible to examine these differences. Nevertheless, this represents a most urgent area for further research.
Protective factors are another important topic that was not explored in this investigation. Although the traditional emphasis in suicide literature focuses on risk profiling (who is at risk and why), it rarely addresses protective profiling (who is not at risk and why). Maris et al. (2000) delineated several key protective factors, such as treatment utilization (access and use of medications specifically), support systems, physical health, female gender, cognitive flexibility, and a hopeful attitude. Research in these areas is necessary in order to take the clinical step from prediction to prevention and treatment of suicidal behaviors.
A major obstacle encountered in this study concerned problems with the completeness of the SESS database. The SESS represents an extremely ambitious attempt to gather information regarding suicidal behavior in a large population. There are, however, difficulties with missing data points and empty cells. These resulted in the inability to use all of the variables deemed important to suicide prediction. This dilemma also resulted in our inability to fully use the statistical methods available to empirically examine the multivariate relationship that exists between key variables in the prediction of military suicides. Future research in this area should allow for greater extension of these efforts given the recent changes and improvements in tracking current suicide attempts and completions in our active duty force. Although it is our hope that our findings may generalize to other groups, particularly those among military populations, caution should be exercised by clinicians attempting to extend our conclusions beyond the USAF sample examined.
Implications
There are several practical implications of our findings for clinicians. Given the increase in stress and suicide risk factors in our society and the fact that suicide is considered to be one of the most common clinical emergencies faced by psychologists and other mental health practitioners, knowing what risk factors contribute most to a client's self-injurious behavior is essential to good risk management and client care. Specifically, this information helps guide decision-making concerning hospitalization, referral, consultation, and the frequency of outpatient follow-up monitoring or intervention. There are also potential implications for psychologists operating within an industrial setting. For example, suicide risk assessments (and more general assessments of emotional stability) have an impact in personnel selection, particularly for high-stress environments (i.e., military, law enforcement, national security, etc.).
Perhaps unique to a military setting, both individual risk factors as well as those that are systemic in nature are used to shape and support a healthier armed force. In keeping with this perspective, the current USAF Surgeon General recently asserted that "we have to stop thinking of suicide prevention as something only mental health professionals do" (Redovian, 1999, p. 1) . This emphasis has resulted in the continued development of surveillance tools (such as the SESS) and prevention efforts (such as the USAF community awareness program). Through such identification and refinement of population-specific suicide risk factors, researchers and practitioners can create more focused prevention and intervention strategies. In most cases these strategies include a thorough biopsychosocial evaluation. In the USAF (and perhaps in other environments), taking into consideration the variables outlined above should provide most practitioners with an excellent overview of potential risk factors in a client's risk profile.
The ultimate goal of research on the subject of suicide is to one day be able to predict risk and avert clients from it. In the absence of this capability, we must continue to strive to reduce risk in the environment, identify those at risk through systemic prevention tools, and intervene in a way that minimizes the impact of the risk factors present.
